INTRODUCTION
Food toxic-infections nowadays get an important place among different problems of public health in Subsaharian Africa, and particularly in the people daily health of our country, in the Republic of Benin. The information collected from medicine block and pediatric pavilion of our hospital centers of Cotonou, Porto-Novo and Parakou (cities with the sanitary security covering conformed to WHO standards) related to unexpected occuring of diarrhea and associated affections showed the implication of food toxic-infections in the etiology of these public health problems (DPP/MS/RB 2010 -2011 .
The different microorganisms isolated from common foods usually consumed near roads, were clinically significant and caused specific affections in relation with microbial genera. Escherichia coli, enterohemorragic (Escherichia coli O:157 H:7) responsible of diarrheal and bloody affections, associated to an hemolytic and uremic syndrome (HUS), nephritic insufficiency occuring particularly among young children aged from six months to five years (Leyral and Vierling, 1997) , Staphylococcus aureus implicated in post-operative wounds infections, urinary tract infections, in pneumonia and displayed a strong resistance to many drugs Multi-Drug Resistant (MDR) (Nwinyi et al., 2009) , Salmonella typhi and Salmonella paratyphi responsible of typhoid and paratyphoid fevers (Pechere et al., 1994) and also the Deuteuromyceta (Aspergillus, Penicillium, Fusarium) which many species are mycotoxins producers mainly aflatoxins, ochratoxins, fumonisins and trichothecenes (AFSSA, 2009) which were tested among the major causes of food toxic-infections and priory observed in the communities. Antimicrobial chemicals which had been largely used as post-harvest treatments of foods to inhibit and to inactive these microbes, applied at uncontrolled concentrations, adulterated foods quality and might increase the risk of residues toxicity (Tatsadjieu et al., 2009 ). In addition, the actual drug resistance which occurred with many microbes amplify the severity of the situation. It is urgently needed in the use of biological substitution products, toxic less, biodegradable, costless but sufficiently relevant. It's about aromatic plants metabolites, essential oils for example, composed of most active molecules with antibacterial properties, fungicidal, insecticidal, acaricidal and cytotoxic properties (Faleiro et al., 1999) .
Lippia rugosa A. Chev collected in the Northern zones of Benin, that essential oil was extracted from its fresh leaves, might constitute a credible and uncostly alternative to fight against pathogenic and adulterated microorganisms of road foods.
Perenne herbal with scabrous threads and prominent nervure was met in savanna from Guinea to Cameroun (Ngamo et al., 2007; Tatsadjieu et al., 2009) . Present in all Northern area of our country, belonging to Verbenaceae family, the plant covered savanna planted with trees and had been used in traditional medicine against indigestion, rheumatism, coughs, and jaundice in more its fresh leaves were ploughed with bean grains to preserve leguminous and maize against insects attacks and moulds (Illiassa, 2004) . L. rugosa was also used in Cameroun to fight two coleopters grains destroyers in *Corresponding author. E-mail: ksohoun@bj.refer.org. dominique.sohounhloue@uac.bj. Yehouenou et al. 5497 storage: Sitophilus zeamais and Sitophilus orizae (Ngamo et al., 2007) . The present study aims to determine the composition of essential oils extracted from the leaves of L. rugosa of Benin and to test it against some foods pathogenic microorganisms. 
MATERIALS AND METHODS

Collect and identification of plant material
Extraction of essential oil
The essential oil was extracted from fresh leaves (150 g) by hydrodistillation during 3 h, using a Clevenger apparatus, in LERCA/Polytechnic School of Abomey-Calavi, University of Abomey-Calavi (LERCA/EPAC/UAC). Oil recovered was dried over anhydrous sodium sulfate and stored at +4°C until it was used. The extraction yield was estimated in 0.1%.
Analysis of essential oils
The obtained essential oils were packed in an amber vial and freeze storage. A sample of this oil was diluted in dichloromethane (1 mg/ml) and was subjected to analysis by gas chromatography coupled to flame ionization detector (GC-FID) and by gas chromatography coupled to mass spectrometry (GC-MS). Analysis parameters by GC-FID were: column DB-5 (25 m × 0.25 mm × 0.25 μm), temperature programming from 60 to 240°C, with increase of 3°C min -1 , using hydrogen and synthetic air as carrier gases, with a flow rate of 1.0 ml/min. The identification of chemical components was carried out by GC and GC quadruple mass spectrometry (SM).
Biological assays
Minimum inhibitory concentration (MIC)-broth microdilution method
To determine the MIC, broth microdilution method proposed by Bajpai et al. (2008a) and reported by Yèhouenou et al. (2010a, b) were used. The microdilutions on 96 well plates were used with MHB and 0.02 g/L phenol red. Eo and MHB constitute the negative control. The positive one is bacteria strain plus MHB. The microplates were incubated at 37 ± 1°C for 24 h, covered with a parafilm paper.
Minimum bactericidal concentration (MBC)
MBC were appreciated by method proposed by Oussou et al. (2004) reported respectively by Kpadonou et al. (2012) . To determine the MBC, each microliter-plate well content 50 µl in which no color change occurred, the mixture of Eo and the strain was isolated on sterile MHA poured in Petri dishes. These plates were incubated at 37°C for 24 h. The MBC is the lowest concentration of essential oil which 99.9% of the microorganisms were killed. The tests were carried out in triplicate.
Antibacterial activity of essential oils of L. rugosa Effect of essential oils on viable counts of bacteria
The two strains ATCC S. aureus and E. coli have been chosen and used on the basis of their sensibility to the essential oil, considering their MIC. Each tube which well had been used for the viable counts contains the bacteria suspension (10 7 CFU/ml) of E. coli ATCC 25922 and S. aureus ATCC 25923 in the medium MHB. They are inoculated with the MIC of the essential oil approximately 10 mL and kept at 37°C (Bajpai et al., 2008b) . Samples for viable cell counts were taken out at 0, 20, 40, 80, 100 and 120 min time intervals. Enumeration of viable counts in Muller Hinton Agar (MHA) plates was monitored as follows: 0.1 ml sample of each treatment was diluted into buffer peptone water there by diluting it 10-fold and spread on the surface of MHA. The colonies were counted after 24 h of incubation at 37°C. The controls (strains of S. aureus and E. coli ATCC) were inoculated without essential oil for each bacteria strain under the same experimental condition as reported by Atiqur and Sun chul (2009) .
Antifungal activity
Preparation of the culture medium 11.5 g agar of yeast extract (Yeast extract AGAR) and 10 g of anhydrous glucose were mixed with 500 ml of distilled water for the preparation of culture medium. After sterilization and addition of oxytetracycline (0.1%) 5 ml, this medium was cast in limp of Petri dish 9 cm in diameter at a rate of 17 ml.
Detection of the moulds
A quantity of food largely consumed in Benin (Adoyo, meat soup, refreshed drink called "Adoyo" and cooked maize flour) was diluted in sterile peptone water in order to detect fungi responsible of their deterioration. 30 min after homogenizing each sample, 0.1 ml of the inocula was spread out on the sterilized mould medium Yeast Extract Glucose Agar (YEGA) and uniformly. The present limp was incubated at 25 ± 1°C five days awarded from day light. The moulds were identified by microscopy according to keys of Samson et al. (1995) .
Transplantation and mycelia growth
The moulds detected after examination and identification then, are transplanted (subcultured) using a disc of 6 mm in diameter which carries spores from the anamorph mould on the surface of Petri dish containing the former medium YEGA containing tested essential oils at different concentrations or no (positive control). The moulds subcultured were incubated at 25 ± 1°C. The mycelial growth was appreciated every day by measuring the average of two perpendicular diameters passing by the middle of the disc, from the first day till the seventh one at, least 7 days (Khallil, 2001 ) cited by Koudoro et al. (2011) . The antifungal activity was evaluated by the following equation: I= [1-(d/dc)] × 100 (Chang et al., 2000) . I : index antifungal; d : diameter of growth of Petri dish treated out of essential oil; dc: diameter of growth of the control (witness) [Petri dish without essential oil ]
Test of determination of the fongiostatic or fungicidal activity
With the experimental concentrations where neither growth nor germination was observed, the fungiostatic or fungicidal activity was tested. This test consisted in taking the mycelial disc not germinated at the end of the incubation of the Petri dish and reintroducing it in a new culture medium (former one) without natural extract. If the mycelial growth is always inhibited, the fungicidal activity of the natural extracts and in the contrary case, it's spoken about fungistatic activity.
RESULTS
Chemical composition of essential oils
L. rugosa of Gbegourou
The chemical composition of essential oil extracted from leaves of L. rugosa of Gbegourou with yield in essential oil equal to 0.11±0.03% is consigned in Table 1 . Essential oil of L. rugosa of Gbegourou was in majority constituted of hydrogenated sesquiterpens (72.0%) such as (Z)-β-caryophyllene and D-germacrene, of Oxygenated sesquiterpens (16.5%) as α-cadinol, carotol, cubebol, caryophyllene oxide and 14-hydroxy-9-epi(E)-caryophyllene, of hydrogenated monoterpens (3.9%) among limonene, α-copaene and aromatic compounds such as eugenol (1.1%).
L. rugosa of N'Dali
With yield in essential oil equal to 0.10±0.02%, the chemical composition of essential oil extracted from leaves of L. rugosa of N'Dali is consigned in Table 2 . Essential oil of L. rugosa of N'Dali was in majority constituted of hydrogenated sesquiterpens (72.8%) such as D-germacrene, trans-β-caryophyllene, Z-β-ocimene, β-duprezianene, α-humulene, δ-cadinene, α-cadinene, of hydrogenated monoterpens (9.9%), of Oxygenated sesquiterpens (4,6%), of Oxygenated monoterpens (0.6%) and aromatic compounds (6.6%).
Minimal inhibitory concentration (MIC) and minimal bactericidal concentration (MBC)
The MIC values determined for L. rugosa essential oils were reported in Table 3 . The MICs vary from 0.44 to 0.88 mg/ml. The MIC determined for EO from L. rugosa of Gbegourou on E. coli ATCC 25922 (0.44 mg/ml) was the double (0.88 mg/ml) for the same oil on S. aureus ATCC 25923. Therefore, the MIC calculated (0.49 mg/ml) for essential oil from L. rugosa of N'Dali on each of the two strains was the same. The fundamental observations mentioned throughout these different MICs were enlarged to the MBC and MBC/MIC is that the two essential oils have a bacteriostatic activity on strains of bacteria tested.
Effect of L. rugosa essential oil on viable counts of E. coli ATCC 25922 and S. aureus ATCC 25923
Based on the MICs determined for L. rugosa essential oils, a quantitative study was carried out to measure their effects on the viable count of E. coli ATCC 25922 and S. aureus ATCC 25923. This study has shown the efficacy at the viable counts reduction of the two microorganisms at the respective MICs. At 40 min of exposure of EO from L. rugosa of Gbegourou, both of the two strains were reduced over 14.0% of their quantum. From 100 min time of exposure, the two one strains were relatively sensible. They had been reduced over 71.4% of their count. The standards which had not received EO where at the highest of their growth at 40 min equals to logarithmic correspondents of 10 and 9.5 respectively for E. coli and S. aureus (Figure 1 ). The same fact was observed for the essential oil of L. rugosa of N'Dali on the same strains ( Figure 2 ).
Antifungal activity of essential oils (Eos) of L. rugosa
The different activities of Eos obtained against the fungi tested such as A. ochraceus, A. parasiticus, P. digitatum and F. oxysporum are presented in Figures 3 to 10 . According to these figures, the essential oils of L. rugosa possessed a fungistatic activity on fungi isolated from the foods analyzed. Thus, these Eos were less active against food borne pathogens fungi.
DISCUSSION
The essential oils extracted present respectively Germacrene D (43.5%)-(Z)-ß-caryophyllene (16.4%) and Germacrene D-(43.7%)-trans-ß-caryophyllene (17.4%) chemotypes. The first chemotype, has shown a noticeable amount of α-cadinol and carotol (6.5 and 4.8% respectively) contrary to the second where thymol (2.8%) and linalool (0.6%) were present. Tatsadjieu et al. (2009) have provided the first comparable data in literature and showed that the main components in L. rugosa essential oil from Cameroon were the oxygenated monoterpens (88.9%) with noticeable amount of geraniol (51.5%), nerol (18.6%), geranial (10.4%) and linalool (4.6%), contrary to our sample rich in hydrogenated sesquiterpens. This observation revealed that hydrogenated sesquiterpens have a significant fungistatic activity against fungi tested at the concentration of 2 µl/ml. Furthermore, our Eos samples have shown a selective antibacterial activities against E. coli ATCC 25922 (3.52 and 3.92 mg/ml respectively) and against S. aureus ATCC 25923 (7.04 and 3.92 mg/ml respectively).
This previous activity is due to the action of hydrogenated sesquiterpens on cellular membrane and cells wall which were largely discussed in literature. Marino et al. (2001) , Burt (2004) and Bajpai et al. (2008a) have reported that these compounds act as disturbers of membranous and cytoplasmic functions (electron flow, nucleic acids synthesis, protein synthesis coagulation of cell contents, activity on proton motive force and on ATP production). This also explained their inhibitory activity against E. coli ATCC 25922 and against S. aureus ATCC 25923 respectively (0.44 and 0.49 mg/ml against E. coli; 0.44 and 0.88 mg/ml against S. aureus, respectively).
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Conclusion
Essential oil yield in L. rugosa leaves were very low 0.25 µL/mL 0.5 µL/mL 1 µL/mL 2 µL/mL 0.25 µL/mL 0.5 µL/mL 1 µL/mL 2 µL/mL (0.1%) and the main components in northern Benin specimen were hydrogenated sesquiterpens (72.0 and 72.8% respectively) chemotypes. These compositions are quite different compared with Cameroon sample. The essential oils comprised Germacrene D (43.5%)-(Z)-ß-caryophyllene (16.4%) and Germacrene D-(43.7%)-trans-ß-caryophyllene (17.4%) chemotypes. The first chemotype, have showed a noticeable amount of α-cadinol and carotol (6.5 and 4.8% respectively) contrary to the second where thymol (2.8%) and linalool (0.6%) were present.
It was also possible to demonstrate that the activity of essential oil is not due to its major constituent. Thus, both the essential oils have shown bacteriostatic activities on strains of bacteria tested. Hydrogenated sesquiterpens have also showed a significant fongistatic activity against fungi tested and selective antibacterial activities against E. coli ATCC 25922 and against S. aureus ATCC 25923 due to their actions on cellular membrane and cells wall largely discussed in literature.
L. rugosa leaves are promising in the fight against strains of Fusarium, Penicillium and Aspergillus species responsible for biodeterioration of foods stuffs. It can also stand out in search for new antibactericidal and antifungicidal agents and alternatives for synthetics compounds. 
